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TI Gas barrier polyester film for food packaging etc. - comprising liq. 

crystal with ethylene glycol, benzene or naphthalene di carboxylic, 

hydr oxybenzo i c and hydroxy naphthoic acid units. 
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The polyester film comprises a thermal liq. crystal polyester consisting 

of building blocks of formulas -COArCO- (I) , -0-CH2CH2-0- (II) , (III) and 
(IV) with (I) = (I I) , (I) + (I I) = 15-9 0 mol .%, (I I I) + (IV) = 8 5-10 mo 1% and 
(III) / (III) + (IV) = at least 10 mol% Ar = 1 , 4-pheny 1 ene or 

2,6-naphthylene. 

The polyester is cast and obtd. non-oriented film is oriented and 
thermally treated to give a polyester film. 

USE/ADVANTAGE - The polyester film has an oxygen permeability at 20 
deg. C and a relative humidity of 65% of up to 20 cc. 20 micron/m2 day 
atmos. and a light t r ansmi t t anc e of at least 60%. It is transparent and 
has oxygen gas barrier properties, useful for film-like containers for 
seasonings, juices, soft drinks, cosmetics and drugs and wrapping 
ma t e r i a 1 s . 

In an example, a thermal liq. crystal polyester prepd. from 7.0 mol 
6-hydroxy-2-naphtho i c acid, 1.0 mol p-hyd r oxybenz o i c acid and 2.0 mol 
polyethylene t e r eph t ha 1 a t e was dissolved in a mixed solvent of 
pent af luoropheno 1 and chloroform (30/70 by wt.) , the obtd. about 5% soln. 
was cast on a glass plate and, from the plate, was removed the solvent in 
the N2 flow and under reduced pressure at about 50 deg. C to give a 80 
micron non-oriented film with a Tg of 65 deg. C and the film was oriented 
2 and 2 t ime s \b i ax i a 1 ly and treated for 12 hrs. at 100 deg. C to give an 
about 20 micron oriented film with an oxygen permeability of 0.4 cc.20 
mi c r on/m2 . day . a tmos . and a light t r an sm i t t anc e of 90%. 
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tt4\fc0 «t**iPP«*>-3te)-fc3tJ#(*±«:ijHSL, * 
«^^*SB)tSttfc©%te3a#l**6aMrr * c tic 

[0 1)40] COJr-MCL-aSkftfcfflfKA:? < Jl^iti 

jawc*o, xxr;i, ( i > wnrngftj 
«cffiisiL,-c^a<,». c©c4ii, fci^isx^icftssa 
ft a fciiHftfcSia&igsis^ ft +j Bias ft*, s & 

lt*(SJ§!!*frT-CT!l!lS OfcffiiHS5»6 0-9 5%<D&W 
[004 1] ±ie©flRK[6)7 ^ b^vm&Mi&icWiB. 

iJinlffef-fc-SjOS. j1JS« 1-1 0 0 0 « im©S@;W8 
C©Jc5%ftlE[Sl7 -f jl-A©J5#ti. fcii 

[0042] yc<,>T?, -hS3©«Bi613gi!7 w ;UA£Srti 

jSH^y l*BJ3t 0 , MS 2 x 2 <SW± a fc I* 

3 x 3£y.±©PJ!#, **<,»ti^K=MSi*A45ll6-C*) 
b. 
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[0043] C©S**«tffle(CteW*Si*W&*«. 1 . 
2xi. 2S«±. 5xi. 5(StLh. 

xi. 2^(cififcfet,^^{cti. ^©aaaaorsu::? 

^^AOig^ti^titCfST-r^^^^OWa L< tf 

[0044] a fc. c©aif«Mi*t7 5 j&jgt*. ii^n 

•c. if a < i*fai o *c- 2 5 *ci&(, »s&ia«*3s?&-c 
io *>9. c©?agasBJ:0 4>(si'Ta^©®&(cwp « jui. 
©s(«±*H-»-ci*te < . a fciS^S(g©«-&tc(*v ^ 

[0 04 5] ±IBffi*W!ra(C*^-ClSi!(aaa:?T^. c© 

«^©Jaams«sf*^)StA:»Beiaj? ^ jua©#? a 
tst? o *>ifsj 5 -#j 5 o *c, a l < ttrj i o 4 

0 XlSl fc t, >"C 1 5 #B8 - 2 0 «#ftl . it* U 

<(*3 0^lffl-l 5"*ffl!f 9Ci*Hit*bl'. SjeSia 

[0046] < A-MtlfW) +H4K«n 

— Yv 4 >V A© 2 0—400 fey ±(7>l4Sfe* St/"C 
*^©5 ^-Jl-A©. 2 0'C. t|ttS£6 5%© 
^(*TTriil^bfcKKjijlSli, 2 0 c c • 2 0 u in/ 
in' • d a y a t mlSTF - ?**. **^©7 < *itt 
I^BSS@jfiS* 3 1 5 c c • 2 0 11 ui/m' ■ d a y • a 
30 t 111 WT-Cifc* 4><WWf a L< , 1 0 c c - 2 0 u in/ 
in' -day at mfelT-Cfeifc©^ 0»fa bl-. 

[0047] a &, *ifew©7 ^ ^ Mxmtticmtix 

fcD.ASTM D - 1 0 0 3 - 6 1 iCTSttLfc-e© 
3t«adft*t*. 6Q%W±X-*>i>. *^©7 ( ^ilt 
3tBi§ja^6 5>6tLh-C*6 &©^St* O < . 7 0% 

[0048] **fl©* 'JiAr^W. tSr±tt. (SS 
tt. JBXtttt4-Kfc^rSnitttS?: : HL f -C^.5.fc«>, 

Sift . v - A# £©awt« . ffiw? ^ k 

40 ftita. E^ 0 D 0 'tci'©7 ^*A«saa(,»ott 

f* 4 L, -Cl£ < ftJffl-T h £ 4 T?* 4. 
[0049] 

4. 1Qfe«+©!tattit©3ffiEliy:©7VaKiaE-jA:. 
[0050] 1 ) WS^Alg <T) inB ) 

y ? h^©«a-C6 0 'CTMSCfc. 
[005 1] »,»„ = I n (t./t,) /c 
[0052] C^;*, r>,. t (i#8tttlt < r vy » h ^ 

50 /«) t,iijgi«-c©?ST»*rfl <#) &au t, 
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u 

[005 3] 2 > mfttii 

^Mi££8St+ ( DSC ; jt V T A - 3 0 0 

uxfttci&mc?i>x\t. i o*c/^©Sja3*Sfcr3 

0-30 0 'CCOSSiaHX'itl^b, fS 6tifcfti3lSi7 * 

jUAtc-p^rtt— siSHrrsctfc < l ox;/#©^ifi 

jifgicr 0 -300 XWffigllffl'CiHlEOfc. 

[005 4] 3) KSKSiiS <PO t ) 
tfZ- Sjfi^S'BESH (MODERN CONTROLS 
t±IS OX-TRAN 1 0/50A> 4&JBO-C20 
*C. imU&6 5%0>3t\*TX-m%.l;tc* m&ttcc - 2 
0 M m/m J • d a y ■ a t mir-fc*. 

[0055] 4 ) 7v ^ A®jSiBJt 

IS. SEP-HS • 30D-RSS) *1*fflL,TA S TM 
D - 1 0 0 3 - 6 1 tCigkfc Ufc. 

[0 056] smei i 

188 'J ? Hl<©5l6St£. 6-tF , ntS/-2-t7h 
x|?l 3 1 6 s (7- (ItA) , p-tK0t^$iS 
B 1 3 8 (f < 1 • 0 -£^> . 9t*»R9 1 8 er * 9. 0 

«* HH * "C 3 0 *Ce*'Jl£ b 0 . 7 0 ?V 'J 
v hrt-/(f©#'J*? U>?'L'7 h 3 8 4 8 

( 2 . 0-€Jl<> is J: WKlfciSHK it/t ©StB 9 6 0 tf 

(i6. o**) &i±j£#. jsjD^rt*3@^saaac 
fc. ^tc2 3 o*cr-fl2«ra«it*Wb, -e©'ig*!]2B# 

B1*«t:2 7 OXJ-CISLifiS, i*<j(c&rt*ji£S(£ 
0. 28 OX!. fa3 0nroHq-C'*j2B*^J353-tifcl§», 

anBHifi©*sj 9 5 ^©etssfc j: vm->i$mft%&L> 

tc, £(CJ£l£Srt©.££l££3^(C±l?31i. lnmHcfet 

"pc i isiHKi&s-efcws fescfc* 'J xAf* ten 

[0057] f#6nfc* 'J iAr jU©B»^^*giB»^ffl 
MSg < "J^fci. (Linfcu) ttS. TH-6 0 0) ft 
■cSi&SHSlT. l 0X:/»©as-CPSO. 

saes-aji'T'casL-fctc*. i5 0*cfta^* 
■&siiu&«>. *©?isiatc#-5'ca«ftfiit**>ti:»e 
*l . mmtz 3 5 o xa x-&mux t>%¥twzmfi 

©J§Hl!+l«:«B£bfc**'CAofc„ WJjiXf 
M 2 8 0 'C©J§I41*3«*^3 0 'CtcS^OfcSM*, 

1 1) t/ft<j>n&&$.xz o-40 o xwishc d s c 

Xafcft^fc-CilitOfctS*, SSJEMWlSSttKli 1 
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av xz-M^m*. 6 OXT-SJ^ UfcWiSttAlgt* 1 ■ 
0 2 ? V 'J ^ h ^/ tf T-* ^ fc. 
[0058] i&5£«2 

6-t f a*<>-2-?? hxBl 1 28 tr (6. Q± 

*B(,»t3 0 •C'CSi)* LfcgiJMWgAS 0 . 6 5?^ >J > 
h*/t'©*'U? u>+s>£ t- 97 5 6f <4. 0 
*-rt-> , S6*ft|*7 3 4 s <7. 2*4') fcj:u<®£j£ 
«iLr©KK720tr ( 1 2. 0*^> *, £s£ff<l 

©^g^scST. s?jfe^(*Tr-rj2«raSH*tti»bfc„ 

:XK 2 3 0 'Crcm 2 «#B1 SB ^ . *©^*J 2 WSSS A» 
tfC 2 7 0 X* -C^fiOfca. i* *r 4CSrt*SiEtCC, 
2 9 OX:, «3 0ii«HqT'**)2E*IHISlt3'ttfc*SIPl. Sift 
SibS©*j9 5%©atKteJ;£>'ft*SS5*iSa)b^ * 

KJS(c-^©^^*3 6(c±^3-ti-. i nwmtrrc 1 

■SHEiS 3 H fc© fe±JS L 'J x 7. 9- >\f ( C tx 
[0059 ] If 6nfc* 'J «f JL<©»(/h^«:&B£e< 1 

fcic*. 1 5 0x;rtifi«>6**jajin&K>. *©m^ 

fitcff ^ T52jlifefiti «}Sfl5(il 3 5 o x; 

s c -c^w o fete* . 9 0 *ctc ^ ^ m-^sm s n 

ec*# 'J xx ?-ji-«:?gBittsSA^Hffi L. fcsi";t4©tSSfk 

lt8%r«.o^c. S^tC^^'^xAf-^©, ^>*7Jl- 
30 *PP*/-^f§HS5*. 6 OXJ-CSBEL-fc^tHSttatt 
1 . 1 5 ' ? h Jl-/ 8 -C4. -j fc. 
[0060] S(S«3 

p - 7-b h *>^M#B 1 0 8 0 tr ( 6 . 0 *A ) fc J: 
VSfiffl 1 ■CfflC'fc 4>©iP^©1< 'J x^ L- U7 $ 
t—h76 8 8 <4. 0**) Sr^BSPill X'fflt,^cilal 
^©KfcStCftii*. J5l£Sl>1£30g3;S&b;rc© 
6. g^SST. 2 8 0XI'C«jlll#raiW**DaL-/ciC 

40 ii/£©fe, iBELfeKyx^-fA (cn*S^3J<yx 
[006 1] t#<3nfc*'JxX^;L.©Bft/J\fr«:g!B£g«l 

t£4s w 4 tmrncuxm^mmmi- ? htx-wsl, 
jaic (* ^ rigaTeeii * h . mm*. 3 s o *c 

•C*-7fco *^c. **'Jx^r^*iSrBE^l(£te<<^i 
lailStCOTTD SC-C»*TO&tS», ^^^ts^WIl 

KttBSdnr. 2 o 5'ctc©ae-^*ittiiisnfc. 
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SttKl* 0 . 6 0 t-V 'J # h JU/ er "C* -? fc. 
[1)06 2] £b£«4 

T-uzJiMHn 66 v ( l . O^ejt) . L-v'Jl-w-jl. 
y7tf-H00sr <0. 5 2**>, fcjro'^*^ 

e©ft9 (mtsass-tifc:. J5i££rt©££& 

&3*>Kl±^3tf, limmqWT-C-l «iaStS 3 tffc© 

[0063] n*>fttc* ') xXT&Wft'bH&Smi 1 
fete*. 2 00W&/)>6;3fc£j&iLt&iC> < *<mM 

micffoTjgjiitetts^icie^o. states 5 o c 
a -ess 4>*^a«niis*tt©jssi!ti*«fl!t bfc* * 

IsNSKO-CDSCCSWrHyS*. 1 27*Ctd^^fe 

2 0 (rci^^f-^glii^nfc. 3*>tc*# 
•J x * r ;U 4fcfttfSfc!>>*>:&?fr L, fc!*M©te B Hkg£ X 
eU£ft»SL^-CiH* CfctS*. S*S«©*SS(kga: l 0 

5 ? ^ 'J 'J \ >\r/ V X'S> f ft. 

[0064 ] 1 

ittD7 I y-Vi'an*J^ (3 0/7 OSStfc) 

h J; o^tic ft 5 o 'cctm&Btii 3 -a- , mwms 

ifi]7 < JbA^jlfc, mktltcv j ;L>A©JP#lift8 0 « 
1 0X/»-C'0'C-3 0 OXwaSOBT-D SCC»tt 

tr- * Ii3s -j fc < HSJ s fc. "Jctc c ©JBiBtfo 7 

r8 5*C-C2x2te(C|5lBS-a3£f#b. S^ici 0 0*C 
•C- 1 2B#ra&tefflOTJS#ft2 0 Ji mffliS^tfJiEf*7 w 

[ 0 <) 6 5 ] * ;UA©RS5&fiS**> s J: 

[0 06 6]?S«tt«2 
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S C ■CftffOfcte*, 6 0 'ClCrtv Zfc&&ft®ffl$tl 

C©«ieiSlv <^A48 0*CC2 x2fS^IHB$-^(* 
3 1 0 l) 'C-C 1 2 BHIigtffi9 Lr SH* v 

[ 0 0 6 7 ] #7 -i ^©IHfc&fiSis J: tf&WltOI* 

10 [0068] tk!5« 1 

«1 KfcW-l>i|5Milc:L.-C)iiei61v ( *A^Slfc. 

SC-C»ttOftilS*, 4 8*CCC^'7^fi^., 2 0 5*C 

7 0 *C-C2 x 2 S(CPH#-t45£ttU/c©^, 3 8 0 
•C- 1 0 0XOT8BH©&iae(C*il»'Cgl«mS:s**fc 

20 [0 06 9] J±i5fl2 

^s£PH4-C"&BSL.fc»fe^'Jx^?-AD*fflC». 

SC-C^WUctS*, 9 7 TtC 200'C 
(C*tLT9 5*C-1 3 0*C©«B-C2 x2£tC|s]B-£* 

atttscAfc*. t>-rti©s^tcfci,'-cfc^*t4«*< 
[oo7o] mm3 

30 ^BtPD 1 -Cffic 'fcftiftStf l UXfMS:2 8l) *C-CjS 
IlSS^l^^^<:©fe, 7k^^iBvb^-C^f%L.. HA 

ic|S|«-Si3£ft 2 0 « in©5i<*7 ^ * A4JS 

fc. 

[0072] ttSfil4 

r^Ufc^ft^ 'J iXfAB?:2 8 0 'Cr 

*ft8 0iJin©^^Jti.5:ffl4ofc. C©7v*A4ll 
I6PI 1 T'ffit,'fciE]&©eS£HH>'C 1 5 0 'C-C 2X2 

tc. 

1 0 0 7 3 ] *7 ^ Jli©it^iajaS4eJ: J>'i2P(t©i¥ 
[0074] 
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(9) *JfcW5- 1 8 6 6 1 4 

15 16 





(cc • 20«m • day • atm) 


(96) 


mmm i 


0. 4 


9 0 




1. 2 


9 3 




0. 4 


2 8 




1 . 1 


3 4 



[0 07 5] * m) t-r ham> j s^tmtoxmmvih 



7B> I- "J — i^tft* 

(si) mt. ci.' asusa^ ffrtsms^ fi gi*;**s3f 

B2 9L 7:00 4F 
C 0 8 L 67:00 
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